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following the arousal words) ^ and three distances of the 
to-^be-'recalled words from the inserted arousal words (One^ three^ or 
five words distant) * Results were analyzed accfjrding to three error 
types: f^xtralist^ intralist^ and omissions. No main effect of arousal 
or interaction with retention interval was obtained* The extralist 
error analysis revealed that high^arousal words significantly 
facilitated pertormanca in a forward direction and inhibited or 
impaired it in a backward direction relative to the effects of the 
Icw^ arousal words,, which inhibited or impaired performance in a 
forward direction and facilitated it in a backward direction. The 
airection OJ: this interaction was the same^ though not significant^ 
for the omission errors. Intralist errorEi were so low as to make 
consideration of them of dubious value, (Author/DI) 
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.Statenieiit of Focus 



tndividuallv GuidQci lidLiccition (IGE) is b new comprehensive system a! 
clemontary oducntl n. The fQllowing componGnts of the ICE system are in 
vary inn staqes of clovelo uinent nnd implementation: n new Drgani^ation for 
insLruction dnd fGiated administrative arreingementsi o model of instructionn 1 
proqramlnq for the individual student; and curriculum components in prerending, 
reodinn, mathematics, motivation, and environmental edLicQtion, The develop- 
ment of otnor curriculum compDnents, of a system for managing instruction by 
computDr, and of instructional stratpgies is needed to complete the system/ 
Continuinn proarammcitic research is required to provide a sound >nowledqe 
b^se for ihe cnmponents under development and for improved second QGnera^lon 
CDmponents. Finally, sysLematic implementation is essential so that the prod- 
ucts will function propeny in the IGE schoois. 

The aeilter plans and carries out the research, development, and imple- 
mentation components of its fGi; pronrcim in this sequGnce: (I) idontify^he* 
needs and delimit the component problem area; (2) assess the possible con = 
straints-financial resources and availability of staffi (3) formulate general 
plans and specific procedurGB for solving the problems; (4) secure and ailo^ 
cn\o human and material resoiirceg to carry out the plans; (5) provide for 
effectivo communicaaon amonq personnel and efficient mannqement of activi- 
ties and resources; and (G) evaluate the effectivonesg of each activity and 
Lts contribution to the total procirani and coiTect any difficulties through feed = 
hack mechanisms and appmpnafc Lvinaqement techniques. 

A sclf=renewinq system of elementary -education is projected in each 
parucipating elementary school, i.e., one which is less dependent on external 
sources for direcUon and is more responsivG to the needs of the children attend- 
ma each particular schooh In the IGE schools, Center-deveioped and other 
curriculum products compatible with the Center^ s instructional prociroming model 
will lead to higher student achievement and self-direction in learning and in 
conduct and also to higher morale and Job satisfaction amonQ educational per-^ 
sonnel. Each developmental product makes its unique contribution to IGE as 
it is implemented in the schools. The various research components add to the 
knowledgG of Center prnctitioners , developers, and theorists . 
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Absfnicf 



Tho offocts on short- and long-Lcnii rocall of words varying 
in arousal vnluc insertoJ into prosQ was studied in 720 fiftli-grade 
chtldron, A 2 k 2 x 2 >■ 3 design Wus usecl consisting of two levels 
of worJ arousal value (high and low), two rgtontlon intervals (imme- 
diato an:i ono wook) , two directions of the to-be-recallGd words from 
the insortGd arousal words (procoding or following the arousal words) - 
and thrcD distances of the to-be-recalled words from the inserted 
arousal words (ono, throo , or five words distant). Analysis of the 
rosuUE was basod on errors, considering three ©rror-typas: extmlist, 
intralist, and omission Grrors. No main effect of arousal or interac-' 
tion With retontion Interval was obtained. The eKtrallst error analysis 
revealed that hMh-arousal words significantly faciiitated performance 
in a forward dtre.'f ion and inhibited or impaired it in a backward direc- 
tion rolativG to the □ffects of the low-arousal words, which inhibited 
or impairGd pefformance In £i forward direction and facilitated it in a 
boekward direction. The dirGction of this interaction was the same, 
though not significant, for omission errors. The incidence of intrn- 
list errors wns so low as to render consideration of them of dubious 
voliJe* 



fiifrruiucrioh 



The expcrlmenttil study of the rolfi of mn= 
tiVationMl yariablys in vorbal learnlncj 
'/eihal behiivlor hfls racoiveJ nmnt c^ttention 
from psychologists, tilthougii any cUisaroom 
tGf?cher v/iil argue for the pfiramouiit ImporLincG 
of such varlablos. One pomdigm that appears 
fruitful is that of arousal effocts on leoirning 
and men:ory, in which motivation dyscTibei 
as an nrousal condition of tha organism thai 
(a) is affectea -y stimulus properties of the 
learning task, or (b) fluctuates, perhci;)s ran- 
domJy. during leafning, or (c) is a charactc^r- 
liiLl responsG of a given S in learning .aitun = 
tions. that is, an individual difference vari- 
able. PesGflrch in this paradigm has suggested 
that arousal, measured phyBloiogically , is 
related to /ihort- (STRi and long-term rotontion 
(LTRl such that :3TR is poor foUoudng high= 
arousal lear: ; rolative to STR faKowlng low= 
arouBal loarniiig, and that tho raverse is true 
of LTR (Farley. 1970a). This finding st^ems 
tc be r.5Stricted to list learning situations and 
is host demonstratGd with GSR over other phys- 
iological nieasunGS, or with arousal treated as 
an individual differencu measure (Farley, 1970a), 
Although no STH=LTR studies of connected di|- 
course or prose have been undertaken utilizing 
ongoing physioldgical measures, the retention" 
arousal IntaractiQn has net been nhtainod in 
prose when arousal was treated e.s an individual 
difference variable; however, the relevant stu- 
dies have been subject to criticism (Farley. 
19 70b), 

Some of the arousal and list learning ex- 
periments have performed putative manipulaUonF 
of arousal through characteristics of the words 
studied. Words have been defined a priori aa 
either high or low in arousal-eliciting proper- 



tics cithor tiirouuh tho nxperiniuntQr's own 
judgment or on the iiasis of affncitivo ratings 
of the words by is, hi such a study, r'arley 
(1909) deiiiOnstratGa that although in honio- 
gLnoous lists high-arousal words wero uncjlf- 
ferentiatod from low-arousal words on SIR 
tests, they wore ingniflcantly hotter recalled 
at LTR, However, when a mixod list of high- 
and low-arousal wgrds was useu, the nigh- 
arousal word£5 were better recalled at both 
SfH and LTR tests, suggesUng g contuxt or 
contrasL offgct. 

In extending arousal an.:: inoniory analyses 
to connectod discourse, it can bo oxpocted 
that context effects such as those demonstrati5d 
by Farley (]96e) will Qftr^n be Gperativo, sinco 
the ward arousal properties will be ountrasted 
with the affectiVG import of the remaining sen- 
tenco and passage onvironiLGnt. Thus it might 
be expected that word arousal would tend to 
have main effects at both STR and LTR tests 
rather than inieractive effects, or lack of 
effects at HTR but significant effects at LTR, 
It might also be expected that word arousal 
properties would have a spreau of offGct m 
prose, sach that the recall of items adjacent 
to the high-arousai word would be greatoi 
than the recall of niore distant items. The 
compara'dve strongdi of such an effect in a 
fom^ard versus backward dirGction might sug- 
gest the implication of altered attentional or 
search processes (forward effect), arousal 
effects on niemory consolidation (backward 
effect), or perhaps rehearsah 

The present study was undertaken to in= 
vestigate the effects of woni drousal on recail 
in^prose learning including analyses of [:os- 
sible sprea.d^of-arousal effects. 
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Mutluid 



Subjects 

TJiG Ss were 720 nfth-grado sUidonls in 
six schools. This nuuibor comprised most; of 
tho valla bio ponulaclon of Uttn-QradQ sLudents 
in ihaipQ MiJwq^t, ixouomlndntly , inlJ- 



Materials 

The prosi: |Jri85kvjc usfvj wtis 230 v/ords in 
lonyLii, IViUiln thu ijastinyu, fwcry 2 I at word 
was an ''firousai event, " i.e. , it varied aa to 
nrousal proporcies (high versus low). There 
were ton such words or ^irous^l ovcnts in the 
paSfc^fiUG. Tho hiun-^ and low^orousnl words 
wevQ take!i from the Di^^estn and Walls (1970) 
list in which fifth yrader^ com para blG Lo the 
presQiu is rated AU7 vvordd on a number of 
goniantic JimensionK. A 1-7 i^uint acab of 
the dimensions frlondLy-unfriendly , good-bad, 
and nice^awfui wns uisod in coiistrucLing the 
present Uses/ Wordis rated between 1,00 and 
2.60 on cwo out of ihroo dimensions were used 
as high-arousal (positive emotinnality) words, 
while words ratod between 3.5 and 4 , 5 on two 
out of trivm dimensions were used as low- 
dfouinl {neutral omoiionalii:/) v/ords. Thus, 
the high- arousal words were extreire in the 
"positive" direction on tho omotionality con- 
tinuum used (as opposed to "negative" direc- 
tion), while tho low-aroust3l words vvoro neu- 
tral on the emotionaUty continuum. The high- 
ond low-arousal lists woru equated with re- 
spect to such major verbal learning variables 
as Tharn:likH*-=Lorge froquency. but had non= 
overlapping distributions on the '^arousal" 
dimension .p In addiffon to the foregoing con= 
sideraticns* the passage with the ten high= 
arousal words and the same pas^ag^s contain" 
ing instead the ton low-arousal v/orde were 
equated by clozo procedure such that on a 



oomparabh^ pilot snmplo of childron it was 
found that with every 2Ut word missing, the 
probability of guessing a higli- or Iow=arouRal 
word at ouch location was equaU Thus, within 
the context of tho passage used, Urn probability 
of cccurrGnce of thG iugh= or Inw-arousal words 
was oquivalGnt by cloze tochniquo. Tiie low- 
arousal words were: jLow. bj^jl^, dogi:, 
tobjLiim, haint . tliitisty , noiL, bos^, esteam:. 
lm£ll\v^£d. Tile high-arousnl words were: ^gn- 

Ua. umu^ lisM, km}i, motto, kma/ 
flmm^ hm^f mmmmi. mmmiuk^ The pas- 
sage conaerned a fictitiaus prindtlve tribe 
(the Wahon.. in a fictitious country (South 
Langu) and wris written at an fige^appropriato 
rociding h:vel , 

Procedure 

in ordor to study an hypothesized spread- 
of-aroussl effect, wordi^ selected for recall 
wcr^ loonted either one, three, or five words 
bofore or after the arousal word or ''arousal 
event.'' Two retention intervals (immediate 
test versus one weokj were chosen based on 
previous work on arousal and memory (Farley , 
19 7uai, A 2 X 2 K 2 X 3 design was used con- 
sisting of two levels of word arousal (high 
c3nd lov.O, tu'o retention intervals (immediate 
and onG week), two dirGCCions of the target 
or to=bD=rccallgd words (prQcsding or follow- 
ing the irousal event), and three distances 
of the target word from the arousal event (one, 
three, or live words removed). 

In order to test for spread of arousal Gf= 
fects, the recall task consistad of the clcze 
technique v/ith the targot word missing. The 
blank to=be=filkd-in sp^ce occurrGd cithor 
ons, three, or five v/ords before or after a 
given arousal word, depending upon the eKperi- 
mental condition. At the end of the eKperimant 
a four=itGm measure of the S's attitude toward 



Ehe passage content was admiiiistQrQd , iiaing 
for each iteiri a sc-¥cjn=pdint scale ranging frox 
"sLrciigiy agme** to "strongly disugree." Thg 
four items were: A. 1 vvould likfi to vigil Sgyth 

C. I like thfj traditions of the Wohoos , I 
•//ould like to study the Wahcos. 

The iiuUGriciis were presented in bouklnts. 
On tho firjit a-iininistrution, the bDoklot^ ^.on- 
sisL^:i for the short-t^nTi retGntion (STR) Ss of 
the passage 'm ono paye follov/Gd by^thi^ clo^o 
r©Cdll tci^st on the nuxt page, ^or 'ha le^ng- 
tomi roLsntioii (ITR; Ss, hj\vt/v-jr, the passd^i^ 
Was ioUowod not by the retention measars but 
by a filler pngo requiring the S to cgmpleto tiig 



pago v4th X's fuid O's, On Lhe test one vvoek 
later, both iho SIR and LTR Ss received ihe 
cloztD ricall task and the attitude nieasuro> 
with the STR Ss being retestecl primarity as a 
check on :nortality rs-cjs. 

Subjects were rfindonily assigned, within 
clagsroonis, to oxperimantal conditions. On 
the firot test administration, were givisn 
B mlnutos to read the passage, and wsr& than 
instructod to turn the page at which point they 
Gncountefed either the cloze task (STR Si) or 
th'^' filler lask (LTR Ss), which they worc^ 
allcfWcd b riilnuLQa, Five ininutos Wura eilso 
cillowad for the cIdzq t^^< nnd 5 minutes for 
the attUude inaasurw one ^^^eek later, 
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in 



In analyzing ths racall results, errorb 
forined the basic data, with mtralist, fsxtra- 
UsL, and omission errors being considorcd, 
thus alloudng for a fine-grained analysis of 
recall perfornianci , it should be noted Uiat 
tho sxtralist errors v/ere not necoBsarily CKtra = 
passagG errors, but merely errors not from the 
tarcjet word list. The moan error scores in the 
various groups ore presented in Table 1 . The 



data summarizGd in T^ibla 1 ware cubjected to 
analysis of variance. The resuUs of this 
analysis are summarised in Table 2, Interest- 
ingly, there was no slgn-ficant retention affect 
for IntraUit errors, although extrallat. errors 
denionstrated significant increase and oniission 
errors significant decrease over time, as indt- 
Cfited in Table 3, A)i error typos ware signlfi=^ 
cantly affected by distance from the arousal 
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word, without regard to direction or arousai 
condition. The means are summarised in 
Table 4* Two error types— extraljit and omis- 
sion-increased with distance from the Qrousal 
word, whergas intralist errors decreased, 
More accurately, omission errors incrQased 
from one to threQ words diitant from the arousal 
word, but were essentially unchanged from thre^! 
to five words removed. The intralist ©rrors were 
so nogligibie, and the differonces so negligible 



relative to the data on extralist and omission 
errors, that the decrease in intralist errors with 
diitance from th© arousal word is difficult to 
accept as psychGlogically significant, partic= 
ularly given the large K which was initrumental 
in this difference achieving statistical signifi- 
cance. To find out exactly where the differ- 
ences were. L tests were undertaken, the 
results of which are summariged in Table 5. 
Of particular interest to the present study is 



table 3 

Mean Errors as a Function of Retention Interval 




Extralist 
Intralist 
Omission 



Table 4 

Mean Errors as a Function of Distance from the Arousar Evant 



Distarinf^ 



Cxtralist 3.033 3,409 

I^^^ralist ■ 0.B25 0,520 

Omissions i ^090 ] jjeg 




TablQ 5 

Tosts of the DlfferDnCGS Within Lrror Types as a 
FuncEion of the Distance from the Tappet Word 
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3 words ,"iway vs 


, ^ words away 


4.92 


479 


.005 




I vvord away , 


5 vvord s away 




481 


.005 


Omission 


1 word away vs , 


3 words away 


3,98 


476 


.005 




3 words away vg, 


p 5 words away 


.43 


479 


NS 




1 word away vs , 


5 words away 


3,48 


481 


.005 
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the significant contribution ot word arousal 
as indicated in the arousal by before-after 
interaction for extralist errors noted in Table 2. 
The means for this significant interaction are 
plotted in Table 5, From Table 5 it can be seen 
that extralist firrors wer© grQater before and 
fowor after the high arousal wordi relative to 
low arousal words, where eKtralist arrors were 
fgwer before and more after. The second order 
intoraction of arousal by distance by before- 
after was also algnificant for extralist errors. 
The means are presented in Table 7, as pre= 
sentation in a figure Is not pDsslble. Such an 
interaction as represented in Table 6 is dlffi^ 
cult to interpret, and probably would not sur- 
vivo replicaSiOn , 

No significant effects of any eKpcrimental 
nionipulations on any of the four attitude scale 
responses were nbtoinod. 



Table B_ 
Mean Errors as a Function of 
Arousal and Direction of the 
Target Word from the Arousal VVord 



Arousal Condition 
Low Arousal 
High Arousal 



ce_ctl^n 



Before 



After 



3.282 
3, 643 



3,813 
3.287 



Table 7 

Moan Extralist errors as a Function of Arougal, 
Direction, and Diitance from th© Arousal Word 



Direction and Distance of 
Target Word froiti Arousal W ord 



Arousal ConditLon 



Low Arousal 



High Arousal 



Bafore 

1 word distant 
3 words di?icant 
5 words distant 

A ft£Lr 

1 word distan* 
3 words d j stant 
5 words distant 



2.225 
3.585 
4.03 5 

3,610 
3.205 
4,625 



3.220 
4,380 
3.330 

3.075 
2 .465' 
4.32 0 



EKLC 



!V 
Disciissloii 



Th© ranked order of error fraquencios from 
hlghost to lowest was extraUst-omissicn- 
intraliat errors , The latter v/ere so negligible 
as CO be almost not worth analyzing, Using 
such error analysss, no clear-cut "spread of 
arousal" effGct was obtained, However, and 
of soma theoretical intsrest, the extraUst error 
analysis revealed that the high-arousal words 
significantly facilitated p©rfonnance in a for= 
ward direction and inhibited or impaired it in 
a backward direction rijlative to the effects of 
the luw^-arousal words, which inhibited or im- 
paired perfornianca in a forward diraction and 
facilitated it in a backward direction. The 
direction of this intaraction way the aamg, 
though" not significant, for omission error^i. 
The forward and backwarcl effects of arousal 
did not interact with distance of the target 
word from the arousal word. Thus where high 
tifouSr^l words were concerned, no arousal 
gradient was obtained, but simply ^ fon^vard 
facilitating and a backward inhibiting effect 
relative to the effect of the low-arousal words , 
This effect, it should be noted, did not inter= 
act with retention intervaL In fact, no vari- 
ables interacted signifiuantly with retention 
interval. The lack of a significant interaction 
of arousal and retention Intorval is generolly 
in line with other itudies of arGusat and rose 
learning, as noted earlier. If recall of ti.c 



arousal words themselves had bc5en tested, 
however, than superior recall of thess words 
probably at Ijoth the STR and LTR tests , but 
certainly the LTR test, might have been ex- 
pected on thig basis of Farley (1969) itudv. 

The cignlficiantly greater incidence of 
intrallst errors before ihan after the arousal 
words suggests that the earlier rather than 
later words in the sentences had greater simi- 
larity within the passage, leading to intcrfGr= 
ence and Intralist commission errors. How- 
ever, the very low incidence of intralist errors, 
as noted earlier, makes extended discussion 
of them of dubious value. 

The systematic study of word arousal ef- 
fects and "arousal events" in prosG should 
ultimately be of great benefit to the develop- 
mont of children's reading materiaK Main- 
taining arousal and attention is here assumed 
to be important in learning from tcKt. There 
is evidence by Rothkopf and others that may 
be Interpreted as supporting this position* 

Finally, although the present analysis was 
based on a cloze=type recall measure rather 
than the more usual questionnaire, the high cor- 
relationi usually reported between close com- 
prehoniion measures and other comprehension 
measures suggest thcit clo;se and clo2o=likc 
techniques of assessment ore reflecting central 
properties in the processing of prose. 
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